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[0001] if.^m\t. mi'm\z.m't^o 



[0002] %nMhn'^m^ih^m.^mwm^b^m-r^m^mi)mm^f\^x\^^^o 
m&t>^m^^ivx:\^^. mmj^:^TJ>^t^nMb\t. mm.mm^xmn.mz.mm.-^ 

¥p:S:m^fc:li2#fiS0o 

^fF:5cMl:iKF^ 5^8-1481 13-^<2^$g(^3-8H^ ^112) 

[0006] -^c-e^^pj^t . mmm<DWL^ ^7imM,x\ ^±m<Dm\^ ^m^^^mm-t^^t^ , 
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[0007] ±12 g m^m^-r^fci^i^^ ^mmi^. iHmo:>m^<DU'^\z^nMmm^fi'f^ 

[0008] ct7>j;5^i«fifet-j:tL}^. ^mm(Dm^mt. ^m^. mm^<Dn. ^mi^m^. 

u^y^i^^mm^mm-r^o T/u:^vmtwiti'immm\^x^xmxhtix\^^. 
[0009] f)^f)^^m^(Dm^Wi^xtiit^ ^^mi^m'f-it^m^<Df^mm\z:^iiiL.x\^^^o 

T\ mKi-tmvtcT^i^:fjv^mi^xmmm(Di±mm^^^i&r^^xmmm^i&r 
mmm<D-'mzmm.^^u^^\^xmm^fhfz.};^m:^TJ>>^m^mpL. mmiHm^ 
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[0012] :L(Dx^ti:mm^^tn€. mm^m-immx-h^. mmi^(Dn(D-mcmm^^ 

[0013] ^^:^)=>s«fife(Dm^^w^-J;tv^i. #mi4§Ptt(j:j;o. mmik(Dm(o~m^m(Dm^ 
[0014] ^fz^ mtmm^n. mmm<Di\mi^mm^ti/pti<thmt&^(Dmi^tmm-r^ 

[0015] . ^mmi-i^mp^v'J^^mL.X\^ ^my^y'M-i. m<Dm 

mmm^ti. <i^fj:<thn(Dm.i^muir:bWMmm^^mi^x\^^^o ^mtt<^ 

[0016] i)^^^^m^(Dm'f-m^xtn'£. mmm^m^^^. mm\^(D^(Dmtu&m<Dm^ 

[0017] ^fc^ mt&^m^it.mmm^^m\i^ti. mm^mi^mi'\-ty''7:^m^(Dm^^ 

[0018] :L(DXo^mm^^tnt. ^mm-iimmmiiL. ^mw-m^\f:^9:^(Dmi^^mQ^ 

[0019] ^^7!)^^mf^(Dm^m^xthit^ ^m^<Dp^umi^^mi.x\^^^^mp^m^i^i'i-^ 
vp^m\^(DmB^^-^x.. ^mi^mm\^x\/ ^h^^mmat.mmmm^^:^^(Dx\ m 
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[0020] rnifEsmmums:. tiiwd,n(D--m^hmm^^mmiz.mmir^x^izmirh 

[0021] :i(DXo^mm^xfnt. ^(Df^m^h^rnvfcmmitmit^ rf^mmt^h^ 

[0023] *fc. mmi^^m^x^. mmi^(Dm<Di^U75.m(Dmn^m^^mfQ^n^fci^. 

[0024] *fc. MiEPs^iFP*t{*s m^n(o--m^hm^^^M\z.m\i^-r^xo\z.wt\'^h 

[0025] :L(Di:o^mm^xMs ^(Dm^m^h^mi.fzMn/^um't^ r;v:)j^mt^h 

[0026] t^f)^^m^(Dm,'^m^xfi\-s.^ Tjv:^])utnhf)mm'&.'^m^2;:^mxhfix\^ 
^ffM-rs^tc. mz.T/\^^')^mi}mm-r^o:)m:)3±ir^z.ti)^x%^. m\^Tjv 
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[0027] ^fc. ^S'l4$PWtJ:J:9. mmi^<D^(Dt^U7S:m<Dm^^&f)^m^^fi^fci^. ik 

[0028] BfflS^«t*lfPW^t5IB^«ti§l5*t . tufBl^o$4:^(R] t;i*3V ^T3[v 

[0029] :L(D^^:^j:mm^XirHt^ i^coM^SIfP;^|^bS^SWLTM(D$^::^|BI^^:^oV^Tm/i•9-a-5 

[0032] [|lli]^^0J(©^i£(^jf^S(cJ;5m^^W^^1-Wraillo 

[ig2]iai<^m^^w<75ii-iia^iif®iiio 

[ia3]lill<Dm^l'te:^tt^tvTV>:5«i^^idi§P(^i^»f®^tJ«m^^^llilH5l^ 

\iihfix\^^mmM^^nm\zMmir^mo 
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[EI8]T/V:>t?yM^^i-|lIo (A)i'XT/i-:fyVM(DjEmm. {B)\'tr/i-mm<DUW^W. 
Mo 

[0033] 1 

2 

3 ;5f7^^</^:/ 

4a ±m^mU 
4b TiRiJ^^^ 

5 :ffy:^^</i-zfmn 

6 ^{Rll^x-^ 

9 mmn 
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10 mi^^mn 

15 APD 

21.23 ^«t4:77^^-:^ 

21\23' ^St4:77^v? 

26 mm 

27 T/i^:fyVM 

60 ;5^-7^AJg® 

61 p^v^At^ffljii 

62 p^TJ^^mm 

70 MWtU 
71 

72 p^mm^ 

73 ^\y:f 

74 ^mmu 

80 F^-fllJ^T^A 

87 -^m. 

89 ^mi4^^^ 

90 

M ^Jli^87bOfS^M;S:*® 

s 

z # 

[0034] :*:^!l(D^ifeofl^^fc:a;Sm^^{-ov>T. llll7&Mlill9(;iS-:5#|jfcBJi-^o 

[0035] laif*. :*:|lii<7)?F^^JJ:d^/!)^-5m^l^l(7)«IIlSi^»fffill-T?fcS„ 

[0036] llIif;i^i-J:9l-s m^W l^*^ ^ffl§&2irm^F■^m^l0^^{ixLTV^6o i51-ffl^2 

o m^^i^mlFPlo^*l^z$r4•'L^^A^b-cjs^J«slllSRi^it«t^^LTv^5o 



t ' 
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[0037] ^m^2i-i^ 7:^/^/^7*3 t^»xA6^^#;t-CV ;«f 7;^/ W^3fi. mm 
[0038] :ffyy^^</^y''3n. ^'7:^^Vl^y^^i^4tFi1^^(D:ff=7^yWy'm^5t^m:tX\^^ 

±jii^^§i54a}i. mmmm^^&\^ti^^t^^L-xis'o:ff'7:^y</i^y''^i^4(Dmi^ 
:ff9^<jvy^i^4(Dm\^^if^rm^^^^mvx\f^^o urxi-x. mn^ 

i|^^§lS4b^T{ffll^^^i-5o _L{l!l¥^ma(DTi^}iT<RiJ^3^§P4bO±Ci:^^^ 
tb. T^B!l¥^lfl54boT^S^•i;^tf7;^/^/^:^S§P5<7)±^t^^$t^.■rv^§o ^<d^^\^ 

;*/7;^/ W7^^$P5(^(DS2P.'^^S-CttjZ^5^MLTV ^;5o 
[0040] ±{H!|^^^4aO|^li^C^^^m®ll;65ff^^$:J^■CV^;5o ytnmiHt. TV^^>'( 
Sb). -^>';?f>'(Mn). ;«7y?^A(K). iriy!j7A(Cs);&s^«$ti^^^lcJ:«9?f^fife$^^^ 

[0041] rm^^^^4h<Dp^m\a'imni^wmi3tmf^^Hx\^^^o mm^mm3(D±: 
[0042] ^^My^TJ^eit, mw.mtnxh^=^y<—ji-^mxm^^nx\^^^o ^m^y'-^e 

(1, ;;^-xAJ[^oS60i:;^7^A|^{RiJM61i:P^7^i^^iRiJM62^d^^7^c^5o ^-xi^jSSeOfi. 
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m6oti^m^tix\^^^o mm26(D±^n(DiiLmt. nz\zm7^:^[^{^^^^x. m 

mM.sx^h±m^^^4am(ir:^^i^hs mi^is\^^x±.m)i^^^o m^26(D±m^ 

[0044] mm26<D^mm. -r^fet?^. ^^p^</^^ymu5{zm\^fzmia-i. 2o<DT/v:^y 

ia«$;h.-rv ^T^)^^VM27i-i. ^i^^27a. UWmvh^ :5i#§P27c. ^t;^. 6 

^<D^^27d^^i;tTV^§o ^J^*5^ 2^<7)^^27d<D;^^;6S^$tl.TV^^o # 

^^27d«. $ftz{c5p^T^<e::^[Bitc*5VNT. PS^26(75_hC$|5J:l9^««:^v"A6ftiJ(i-7:e 
[0045] ;^7"-^j£ffi60±tc:jott^mi^^tB$15ioiPHM26i:coFB^lcti. m p eoa^ei^JF^j^fe^ 

[0046] #MW7^c:^^:;(fT:^f'63;5S^^$t^TV^So :ff'7^m63iim:^it=^^<—/^^y:^X 

[0047] m^p^tti^piof*. mmEm9^m^x\i^^. mm^m^\t^ mk.\t'^'7^y^x^ 

9oT^S^;I^i^«^4:77^^i^23:65^^t^tbTv^Soi^fe^tt1^9(Z)Jb^s^c{i«^^;^m 
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oio^\z.m:\^'Lrc\^^o MW\^yy>i^2U 23}*. ttZtca^i-^^B-htJiRj^tt 

[0049] «^^^m$15®§iS8^t^m't4^^$P89^#X.-rv^6o ^m'l4^i#a589«l4Z^^' 
^il^f^^;i-SR^^■x?fe^„ S«i4^i^lfl5890T^|f|Sf*lfe^i4m9<D±iS^^4gl- 

[0050] m^^^^tBlf^3^§|58f4$p3(c:F^iil;^7"A80^#X.TV^§o f^{RiJ;^7"-^80r*. IftZ^lr'f 
^il^$^^:i-6lIl§R^J|^-efe^„ F«=iiftiJ;^7^A80co^^^lHJ^5#«14^^t§IS890±^i^tc 
^^^^:^^$:h.TV^?)o rtffi!l^V^-^80_htC(*,APD (Avalanche Photo Diode ( 

T/^7:/^/3i7;j-hi5^^^— K))i5t. 2^o-^>';?f:/if— K17^. 2m<DTi^'f-^i^\f 
—Yl9biP'W.m.^nx\^^o ^(D^o\:l^ rtfl!|;^T^A80{*. APD15^. -^>;^f^lf— K 

§P70;iiS^ _h^l!j^#^^gB4a^;I>^>J■|p]UTgam^tLTV^;5o 
[0051] APD15{i. teZitC-fifiL. ;6^o. S2i.'^SJ:<9t>±{l'J^^^4a{ia (-f-J'.e^-^. Jt 

ffl!])tc@Eg^tbTv^^o ^f^. APDi5o{igti, #z^;l¥^T5^c:?^lR]^-*5v^-c. PBS2 

[0052] mw^^9(Dp^m\^n. m^^^t^^^§P8^c^5^$t^.fcm^l5]i^9o^s5(fe^$t94 

i^90(i. m;ti^S8™i. N2^A;^i^W3, N4^^M;t-cv^;5o m;^ds™i, N2. 
A;t»dSSTO3. N4ti. ^fl^iri%m^94(D^m\^nm^X\^^o mti^l-^l, N2 
^flsS^ioofc^Jgg^tbTVN^So A;^iSd^N3. N4(*> |lI^b>fev^:^1>$pliM^^: 

[0053] 1112}*. m\(DiL-Ymmmmmx^^o ^mi-tvfi. 12121*. lalt^llllZJll9^^::^ov^ 
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[0054] m2<Dnm^^h^^t. mmi^mmi3<D-'m^:^v:^^</^y':^i^47!}^(b^^y^yvu 
[0055] m^. mmmmr^mmv^^i:^^^. m^^m'^io(Dmm^^\^^xxmmi^nm 

[0056] IHSfi. 01tc:^bfc«T-^mfl51OOi^ifB(^)«5t^J;«9P^{3:^UfciaT*$>'5o 
[0057] Ill3{^:^i-J:5 (e:^ ^«tt:7^>'^/23{*. ^ii^til^Q^Watt^^i-^S^^T^i^i^W 

[0058] ^«t^:7^:^v?23{i. ^?^t|523a^:7^^^v^;$:^fP23b^5i-ioJb:6S«9§R23ct^feiiS 
^^fP23dt5:#;tTV^^o ^m^23anFiW^^VX:^y). FiWi^O:^T-h^mm 

eKD^mmi^m^^nx^-^^o :7^^i/7^^gp23b{i, $ftZ;6^bgltv5;^[B](;i@tJ?;5 

R^^t*t^LTV^^o 35:tj±;6S«9|aS23c(*:77i/i;?2|s:^$:|a523bO:J1.{Bfli^g|5;0^b^ 

±m^^^hmzf)^(bmt\^^:^\^i^mxix\^^^o ^iQ%^n23dit. mmM23a^^y 

[0059] #mi4:77Vi^2i}i. mm^m9tmmi^'^wm9t(Dmmmz.mntbtixis^. 
mm.^^9tmmi^^^^89t(DWi:iyi'imm^tix\^^^. mm^^y:yi^2utmm 

[0060] mmm-79:yi:^2U'i^ mm^2iaf79>i:^^wn2iht^^%^U2ict^mK. 

V^-5o ^ii^%^^21cit. y'7^^i^^i^U21h(D^mUiZ.n^^^in. 7^>'v^:2(s:#:$|3 
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[0061] mn.^^wm9\tm^\'£=^^<—/^^mm(Dmni^um^it>tj:^o 

. ^mWi87h(Dumm^^mMt>K ^mm87h^^ib>^ziz.m^ni^m3i<i^iir^± 

. :^ja^87bd^fe$ftZiCB§^tTiC_b{il^^§|S4a (3fem® 1 1) --ipJd^oTMt/XV 

o 

[0063] APDffl^7"Ai6}*, •^M87(^)E|{Ji*3tt5T{|iJ*^^Hii7L87a%^te:SCJ;5(J: 

[0064] APDlSft. APD^^7"J^16(D±§B(^#Z_bO'fS:gf3:±{Pa¥^§|54a(3fem®ll) 
^3:*|■(RIi-SJ:5^^:ia«$i^TV^5o APDiSfi. i^{l!l;^7^A80(DliiS4^^i>{ii: 

[0065] ■^M87<DMM.ll87a(Dmmia'is 12^om^^83(|l|6#M):5SiBe$ttTV^^o 
ia3{C}*, 12^(^5 •^2^@OS1^830^:5S^$;J^XV^:5o #miS83}*-^J^87^S: 
iibTV^5„ #«^^83}t. ;5f^;=^/i^'<Di^i^^t5|s|.85{e:j:«9-&M87t3:>i^UTm^^i^l- 

[0066] 2o(7>-^:/;^f:/t'— Kl7}i$Az^;l>t^b-c*j•fa^7'.e^g^;liag$^^.Tv^5o 2o(dt>^ 

|l|^b?'<eV^!7^i't— ^5^81(1114. lll6#fiBJ{c:'(^it$tLTV^§o ^'P-^^^—^81\±. 
[0067] mi, 03, 1114, mQi:V)mh1i^-^i:Xd\^. -v:/;^:/fc-— Kl7*5J:TJ«T:/f^^>' 
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[0068] ii^lFC70{^, ff^m^'rJ>>80^m^fci^i^m^hthX\/^^o 

[0069] m3:^Xfm4lZ.^-tXoK. mm^70\-i. ■^-T^yy73tti^<—71bt^hfi:^o ^\^y 

z^7zt:^^<-7it\mwmiPrxmm.-^fix\-^^o ^^yy7z\t^ ^'hmfimzt 

-iS:bfc:R?F^«mSrbTV^5„-^-r^:x:/73f*. P^mmU72^ ^<ftiJM^74. ^tl«. 

\^mmM72}i^mmn7At^mmrr^^^m7&^m±x\^^o P^mmm2t9\-m 
m.n7At\'xnz^^Lmt-r^m'L-m'^xm. mim^m3\^7^irx.o\^. *az(^ 
lll§¥^T^^:±{a!l¥^®4a(^m^Sll)^-lp]^^oT^tJ^-cv^6o ^mmn7A\t^ mi, 
mz\z.7Ti-r^oK. ■^m87(D^nw.BTD<DisMm^^mA\z.mtf^ox-^mB7i}^ 

h^nM 1 1 te:[R];6^oT5£U^TV 76co 4^ 't-U \^\t-mmi73sitim^^^fi 

TV^5o Kii?L73af*, R?F^-e^O'^'vL^^6{^#Z^— ®:LTV^;5o ^#®76(DHii 
TL73a^75^'^Il^;I^i2o(DRai?L75;6Sff^^^*^TV^:5o 2o(7)^ii7L75l*R?i^t^-e 
fc^o 20<DKii7L75f^K3iTL73a^;I?^U*i■|5^^cC^S^C?|^^$tvTV^:^)o ^#ffi76 
02o(D:i:ii?L750St-^'fIiJ{-fi. 2o(D:B:ii?L77:a^^ff^^$4^TV^^o 2o(DKil 
?L77t>R?f^4it-T?&So 20(Z>:P:iia77l>Kil?L73a(J:^L>5j-|^^^^etC?^^$tLT 

r7^-^t— ^8l^c{;^^$$i^fcT>'^^>'fc■'-Kl9^*Kii?L77F^{C'6i[gLTv^^o 

[0070] 71(i, ^-Y:y:7"73(7:>Mil7L73aF*iItCiEg$tl.TV^;5o 71{^, ^'t-ti^ 

nz\'i~m^fz.mm-^xh^o ^^<—7i\x. s^mmM7ieif^^-^7iht^m^x 

{'tfi:t>ib. ^mmu7ia)^^^-ry:f7Z(Dnmm.n72\zmm.-^fvx:\^^, ijy<—7 
l<^^#B7lb{c{^M3i^L79;6SJf0^$;^^xv^:5o :p:5i7L79«. ^'L-umzk^—m^ 

[0071] ;{7^^— 71^rt#J^fl572<b«. APDlS^-^^^^i/Vt— Kl7:|octt;?TV^^:/t-— K 
19;6^bPSilbTV^^o :^1>ffi!lMlF|S74{*. •^:/;«/Vtf— Kl7*5i:tJ«T>'f=-^>tf— Kl9 
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[0072] :L(DXoi^. :^mM(DM-MX-i-i. -^>-;«f>'t''— Kl7^T^^^:^lf — Kl9^:«:s -^m 
87J:l9_hiliJ^^ma#I-efeoT. •^M87(7)^^J1^87b(D<SS®*ft®M^:^7^^— 
71©^iB!lMgP71a<^(DrB1^CiBe^tLTV^^„ -rtiliy'^, ^i/;5/^^tf— Kl7tT>'^^ 
>lf-Kl9^{*. ;!{;>'^-71(D^{ByM$P71a<7)^ffiy(i-/it>*>. :^1-{B!lM§P71aJ;l9Z|ft 
;6^e>i^^;&^S{iI)T\ d^o, •^m87VD^Migj87b<^'(K?iljS;Bft®MJ;«9l^^B!lMR?®3^ 
*A®MJ:'9Zttt;i3£-5X'(RiJ){;iiEe$ixTV^§o b/ei;dSoT. ^5zisi-SJ:5tii. ^M8 
7^^-Y5':^73(7)3^#®76^;^1>{iyMtii74^}:i.-v>-:;{f^S^-^T>'^^>'^M;6S;«f 

[0073] APDffi>^■7^A16(DT#JM^;I^*tV30;&S@^$t^TV^6o t°V30f*APDffi^7^A 

[0074] m^lHjj^90fi, =I>'7^V^^C1. C2. TV^Al. t±l;^>ilS^Nl, N2, A;'J*STO3 

, N4»x.■rv^5o t°>'30i='>^v'Vi^Cl(D-;^cD^^^i:e>5A;^*^W3(3:^gc$ 

V7^>^i^C20— :^<^^S^F^:^sx;^^$SW4^cgJ^$ttTV^5o3>'T':/1^C2(Dto 
OdS^;6STV:7'Altr^UTtti;t»§SW2l^^5ig$tLTV>;5o A;t>4ST-N3, N4Ji. 

v>5„ d^t?. ^^PlHlSSlOOtt. S^R^Wb-CVN^So i^fPlelSSlOOt*. m;;^iikSWl 

[0075] i^fetc:. Il|5^#flB,U?^e;65^>APD15(7)1t^{c:oVNTt5fcBJi-So 
[0076] I115(i:^i-j;5l-x APDl5{:is APDffi:^7"i^l6±(e:. 7i(^ia p|H579(;:^t 
|olbTiBg$tLTV^§o APD15fi^mtt<^^^^J49%in-UTAPDffl;^7"A16lC 
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[0077] mjE:^mm.^(Dnm(D^m^>^]}=^>'mm4it. ^m^i^v=i>m^4: 

-}'^]}>^^m43mm^tix\^^^. ^^vTmi^m42(Dmmia-i. mmmpmmx^ 
:^j:^m^n^mmm447!)m^^thxyy ^5o ^ikm}£mmm44(Dmmm^(Dm 
'f'AMm44atvxMm^th. ^i^mBW0m44(Dm7n^^t:^—vv:yi^m43t 
^mm-rx^ tc. mitm45:^r:^m^\:.m46mm^tix\^ 

[0078] F^^^mi3ES!)^^44iCTy— Kmf4tr#t^-r5fci?){C. APD150S^B{;i}iR^ 

m^T/^^mm\^xm^^fhfz7<Mmm^477bmi-fhinx\^ apdi5<ds^ 

8i-i^ A^mmm47izM\^x'm^(omm^ii^xmm\^x\^^^o 

[0079] M^&nmi^V=^'^&m4U-i. ^«ti^^^j49^ifM.TAPDffl>^7"A16i:m^6^ 

[0080] 06(i. mj--^iii^mm:d^hmmu7o^m^u ^hi^. mu^m9tmmi^-^ 
^M897b^hmmi±y''7>i^2i^mi^\^tci^m^^i.x^,'^^o ^mi±^9(D±m^ 

[0081] APDffl;^v"Al6±t;it*, APD15;5SgBa$;J^-CV^6o APD15}*m^A*t®44a 
^*UT*30. m•?Al^®44a^*±::fy^fR]V^TV^;5o APDffl;^7"Al6fC}*J|fe^*t3|Sf 
31-e^a$tl.fctV32;^|S|l^$i^TV^:5o APDlSfi. I7-r-t33(Cj;«9t:V32t^gg 

[0082] •^M87^c{t^i^$^}|s^85^^:J;•9i^ii^$^^fcl2^<^«@83;iS|a^$;}^TV^5o I2fli 
(^11^83}*. Kii?L87a<Z)Jl«9Sr5it)Htfip(J:Rjlil^l^MA/T*V>^o 12ii<Dm^ 

83<7>^-^4>i^(Dm^g83te:i7-r-Yfc— i5781;J|S^^$tVTV^§„ ^V--(^\i—^8liC-^l^ 
;{f^lf— Kl7fc'5V^{iT>'f^^>'tf— Kl9;5Wi^$tLTVN^o — Kl7, T 
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[0083] m7it^ m6^mm\.xnm\^tz.m'f-^mummKmmi^-7viyi:^2iidxumm 

[0084] iig^$P70^D^-Y5':/73^*^M87^±;^;^l^b^oTV^;5o =3r-Y5'>^73{i. V^mmk 

81 ^ci^#$^^fc-v>';^f>'^f-Kl7;0S^J^?i-SKii7L75^^:J:•9^fflL. l7^-^\z—^8 
ll;ii)p:i^$ttfcTV^^i/fc'— Kl9;6S^^S;i-5Kala77{^:<tl9^tBbTV^So apdi 
5(Dm^^Al*®44a;ei5:^/-^— 7lomii?L79^;IJ;0®l±iL-TV^§o 71i:rt^|!|M 
^72}t.-^>:ff>}i'—Vn7^XXJ^Tl^^^>\f---hn9:d^ibAFU15^mML'X\^^^o 
^m^'^74n.-^>':i^>}f—]^17^XXJ^Tl^^'^>\f--hn9^J^mAyX\f^^o 
[0085] ^IC, |llltIgl8(D (A) t (B) T^V;&yM27<D^fiS;{COV^TlJ&PJ 
i-^o Il]8<D(A){i. |5iM26(D^jliJt;i^ttfct^/cT/v;i;yajg27^;if^^/Vi-:7^SlfP5 

[0086] ^i$laJ27a{i..#z^^/.ep^|p]{;i3SiJ55las^^#z*^^>^#;^[pj(;i^^d^6;^[p^ 

!;7KV(SUSy*V)T*fc^o ^#§|327a(D9-^*AZ^W^^;^I^t-MU5^lfB5>^^PSIi 
26(D^{|lJ{|i| E iCia tl.T V ^6o 

[0087] iiP:i^:K27b{*. x^n27^(D^hmzib^hm^7b^^:^m^mn^n^(D^m^mm 

$tbTV^;5o '(^^^27b«$AZt;:^bff^U R1i?FmoPlli26cORJl;^FR]m^ 

[0088] i^nm.27h\z]-t6^<Dm^U27htm^^tix\^^^o ^m-^U27h(o^mm^^ 

^m27d<Doib5m<Dm^27d(D\^mat. m7r^l^tih^T/^y^VM^\^^yh^^f\^^^ 
[0089] ElltJ:;^-rct5l-. ttd=^Wl(J:«. 2^cDT/l-:^7yM27;!)SgHg$nTVN5„ -':)S(DT 



I 
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[0090] m^±mm^^m-r^m^m(Dmi^:ifm\,^-D\^^xmm-r^o 

[0091] *-r. mm,immi3f>^rm^^^U4h(DiHmimm^f\^. :^y'j=^^m62^^w^K 

[0092] ^fc. mm26tmmmm.ui2t:i)mM^iy¥m'^7^mm^^ti^'rJ>^mm6o^ 

[0093] m^^mum^8<Dmmi^^wm9tmu\m9t^m.^ iz.mmu mm 
\^y9:yi^2i^mmi±^mm9tiim\^^9ti:imm-r^o ^ti. mmi±n9t^y' 
A 1^ lie 1 t^M.^ Kmmu mn^yy>^:^23^mm^m9t^y^j^fym6 1 1 icm 

[0094] :^TJ^^m6it:^TJ>^i&meot^u—ifmm^xn.^i^^mir^o ^7"-a^62 

^m^2\Hm'imiiii^tLmm^^-r:5m.^mm'^m^th^o 

[0096] *-r. ^llI^<^#^i^g^;^^^W63{;ig^U. ;^^;^W63*5J;tJ?#^W7^^;^L 

• x^mm2\^n^m^'r^o ^^ur. a^^wi f^ifu^Bf ^oX2g^{;i-r^o 

[0098] :i(Dt^^y<—7U i^mmU72. :$1'{B!lM$P74«. APDIS-^. :^IS^2I^®<^S 
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[0099] -:)5. ^mm^im.. ■^>';{f>'lf-Kl7*3j:T^T^^^^i/t:'-Kl9^mf9lSA.T* 

-fi5:MUTV^SAPDl5<7)J^IS^^:APDl5^^:pg^U-CBEg$:^^TV^:5„ ^(Dfc«). _bil!l 
[0101] ^Id. :J^IS^2^fpJ:(9m^^t-J:«9T7V:^7yM27, 27^^2$;(jn^-r5„ ti^)^J>^ 

{|ij^3^^4a(D|^M±T\ Ji/P'^^A, iriX'^i^. -^i^iJiy, ^XX:^. T^-^^v^s^j^E:!^ 
[0102] ;ir-e. PBil26}*T/l';«7y2i27. 27^«^^^mlHSl0t%|SST-CV^^„ bfC/^^oT. 

[0103] rpUT. ±m^M^4.a(D^^mi^m^^nmiim^f^^ti^o 

[0105] J^±(OX@{cJ:«9. m^^l=l>65M5t$tL§o 



wo 2005/027178 19 PCT/JP2004/013130 

[0106] m^.m.'^mKDmm^-^^^xnmir^bo 

[0108] mU\m^90(DA:^i^^N4iZit, '^(I;t{i20KV<D«JE;6Sfp;!)D$tb^o ^(D^^. t° 
^32^^UT. APD15<7)|^f^mi£^J^^44. ■t-/^:bt>APD15(Z>m^Att®44a 

[0109] ft^[H]ie§90OSijOA;^iS^N3[C{i. m^\~£20. 3KV<Dm}±:d^WM^tl^o 

tVSO^iO^UT, APDffl^xAie. -^^87. ^TJ?. ^«ti^^gi589t^. 20. 

[0111] ^fc. APD15fi^ffl:§§2f^§lStc:^tt5b/c|fe^tt1f9(7:)^^S(^|^{RiJ^^A80_h(;i 

tm^m^mm^fix\^^^. :i(ofcib, ^m^2f^^(Dm.m^^i^ti^^t7!}^ti:<. % 

mffill^^^;^m^ti^m^^^APD15_b{c^^J;<J|X^$^^AW$ii:5^t;6S-e^;5 

o 

[0112] *fc. ^fe^^!^M9;55^ffl:^2l^|f|5^c:0^mbTV^/^V^^'^(^:^^. :^ffl^2;i)^e>i^^i- 

fi. ^^'t4fti9^i51-ffl^2f^tl5lc:2;?tBi-§J:5tc:^{t^cfci6. i51-IS^2(D-tl3T^m 
■r^i^:^S/^|S7^cCV^o COfcJt). i51-|S:^2(^i^MtJi3fe«®ll^J[S<?l^^-rsC^;6Sprag^ 

[0113] m.^^i<r>%mMii\z.%ti^x^-r^t. ^nMii\txk^ut%\zji^^\:rcm.=^^Wi 

[0114] |g9{C;^-t-J;5tJ:. APD15{tS2i^SJ:«9t);^f7;^/V^:/;2|s:#:4<KI (-t-7jC*P*>^ SO 
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[0115] ^(om^. ^m^2tAPDi5(D'mi^AMm44at(Dm(Dm.i<Lm^^^. mm't-m 

[Q116] ^(DXo\^. APi:>i5^mm.'^.sx^h^y:y^y</i-zf^mm. x^mm\a^. m^(r> 

t^x%. ^^^m^\^±.^^^^tf)^x^^o 
[0117] 7iejb\ im.mt\.x^ APDi5d5K*^sj;0t>T::^<^;^f7^^Vv:/SIH55i^t;iiSS 

oT^m^n^o n'i-\i^'P2X^-^-t^:Lb\Z.fi:^, APD150 

[0118] :*:^iS(^?f^B-Cf:i. APT>15nj3^<—llXW::>flX\^^(DX. m^(^Al*:fe"fp]*5 

[0119] *fc:. ^26tD±iS}i^H^M*ftffilJ:t)t>TiaiJ{-fe^fcie). :^7;^^Vv^^*<*:4{»Ji;i 
2;ittJb-CV^/.eV\ Ml-. Rili260Jb^S^iAPD15J;^9t>T^B!I^-'KeUTV^:5o ^<^fc 

[0120] APD15}i. ^tm^ttl-'ffin. ';-^mJ5i{E^^/J-$<. M5t§Po"p^S{i^^ceV^fc 

[0121] mii^^m^^it^h. mn'^yy^^^^^u 23(75ftffli-ovN-c^p^i-s„ 
[0122] mm.'^w<D±.mm±. iE(D%mmmM-^nfzMn/^%nusQt^u-^f^x\^ 



wo 2005/027178 21 PCT/JP2004/013130 

[0123] Ud^t>. #«tt:7^>'v?21, 23(D^fedf|521c. 23dft. m<D^^i:Lit^xmm^^JX 

[0124] ^mtt:7-7>'i^2i. 23{zXoxmm^n9(D±ri^niz.^\f^niiL^ 

^ fztx.^mmii^^hMiim^tif:Lm^f)^APi>i5xsM\.xh. z.(Dm^^nxj^AP 
-e#5o mmiiLm^^v^m'\j^m'J[kx:k^fcib. 3t«®llov^-rtb<7:)'^^Lg^^e:^ 

[0125] >^c*5. mmi^:7T^>^2u 23^mifts:\^^Wr-^iat. mi2\z^-rxoi^. mui^m 

fc. fB*^. w#3a-e;feS:m^5>^CS^I^tt;5Sfe5i^c4e)^ffl:^2,i:APDi5^(^Ffgfz:;'c 
[0126] ^m®ll30^b^S[M$tl./cmd^fi, APD15{CAl*i-'5i!. APDlSF^T'^^yl-^— 
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[0129] u±nmvfcxoK. ^mm(Dmm\^if)^i)^^m^mu^^tnt^ ^m^2izmi^n 

o 

[0130] ^fd. iii§^®it^{c:?$ftb/cft®^^i-^;^f^^/-^/v:/;2|s:^4(DBff^<^§P5>l-^« 
mii7()m^^fvX\^^^(DX\ ^mMii^JK<m^ir^:it-d^X^^o —if. apdis 

^cDfci6 . ^^^^yr^^^/tv 1 l;6^f>^^[m$^^/c3fe«T•^^^^yT<7)/J^$v 
[0131] T/vti'm27bmw^^9}ivmm.2Q\'ixy)mxhr^x\i^^o j:ot. T/v:;&y 
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[0132] ^b(C-^^^;«f^^l:f— K17. T^-^^^tf— Kl9it^ibtO^{|i|MlFP74t;iffl^TV^ 

[0133] APD15f*;^7y<— 7l*3J:TJ«^^t^(Dl^^l!lMSP72^^:|S*i^TV^6<^■T?. rt#JM 

[0134] */c. APD15<D^#M^(C-^>';if:/t-— K17, T^-^^^i/f — Kl9^BEgUyhr^ 
[0135] APD15d^fe(D{B-^^:^ffi-rS^{;i(i. i^^ti1^9f^lf|50APDl5<D5£<(CiEe$ 

<^lC)^5Ei^!l> 

[0136] igi3tc^-rj:5{-. :^'7^vvy'^w-4(D%z^^tsm\ri^n^mmm^. m&Rff^ 

[0137] APD15^. ;{f7;^/^/V7';$:#:4C0T{RiJ^^fl54b<0{^i©5i*ft®I 

t^:iJy:;^yVvzfm^5p^xmzt^mir^mmM.S^^h^'7:y^yVv-:r:^^ 
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-To 

[0138] ^m^2tAPDi5t(Dm(Dmi^Lm^x^^-r^mmiLmB{zx^. m.'r-itm.M^uz 

(i. ^^J:<APDl5t;iAt*L/^v\ 

[0141] ±m(DmMo)mmxn. mM^:79>i^2i(D^mi^2icit^ y^>i^:^i$^u2ih 
xm^i!)m\^fcmm^^'r^m^t:^j:ox\^fco mn^'^^>i^2i<D 
^m^2ici-i^ mi5\z^-rxoi^. •7v>'i^^^^2ih<D^mn^%i^xi^m^x-h 

mi^23d^%i^xi^m^xh^\^\ 

[0143] ±mmm<Dm^X\-i. m3^0mVXflim\^f:iX^\^. mmn70(D^^^y:f73i-i. 

p^mMn72t^^m76t^mmm4t^mK.x\^^fc. i.^^i.ti:7!)^h. mi6\z^-rx 

Zf73\t^mm.U74(0:^t^ht^^o 
[0144] :L(Dm^Xh. •W;*f>'l:f— Kl7^T>5^^>fc:^— Kl9}i, |lll^#fiSbTtJi0^b/i 
-hlB^iS<^?F^^i;llI#. •^M87J;^9lEl^c:*5V^TJl{|IJ(-r^<^^5■^. ±{RiJ¥^lfP4a{il) 
-efcoT. 71(D^>filMg|i71ai:-&M87(D^ja^87b(D^Hi®^*ftffiM^<D 
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[0145] $^^31. |1117fC^-t-J:5tC. mmmOt^^^^^yy73^i^^^.^\^XhX\^\ :L(Dm 
\^i6\^X±.m{-tfi:t^%. ±i|iJ^OT4aiftiJ)TfcoT. ti^^—71(Dm%m.^71at 

[0146] /.ejo. |11^U:^cCVn;6\ :3r-ty:7°71}t. i51-^iM$I571a^^i^XV^tV{iJ:<. 3^#®71 

[0147] _biB^iio?f^®Tis. mm.26\t^ ^Q^T;v^])^mmn,t^hmm-r^m.mt. t 

7V';^7yM27^^^#Fi-5^|gi:^^bTv^fclo m^^WiiOf*. |gi8(c^i-J:5 

m'l4:7^v>?2i. 23(D'f-tt?«9(c. ^mti:7^^-i:/2l. 23(^)m#^?P^|gi:Pili26 
«^iifiSm^i:^S^;Jaii^fc^mti:77>':^2l\ 23'^m^X-h^\\ 
[0148] |2119}t. 2^mtt77^^i;^21\ 23'^TJ?^it$R*t26' \^-0\^^X(DmWmmmX 
fc5o ^^M^ij-eii. PSIg26(D'f-tt>«9{-^i^gPM26';55^tt^tLTV^;5o ^i^W2 

7;5S@^$nTVN5o fcfcL. _hiS^it<7??^^T*{*. PS^26{*. T/l^;57yM27/iiS@^ 
$tiTVN;5{4gct'9±*-e®t>\ PSM26(D±5i^{i. T/V';^y^!i27^^J:t9^>_h{IiJ{c:fe 
ofco ^tLfcl^L. ^igH^yo^i^$|3#26'(D±Ji^«, Pi#26(Z>±Si^J;i9{S<. Tyl^ 
mU27(D%mn27si(Dm±Mt--myr:\ ^-5„ 
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[0149] mm^Wi9(Drmzi-t. mi(omn^'yv>i^23<Di^t>m^mmi^-:79i^i^23'ii^ 
•7y>i^^i^m3h' t±-h±m^23c' t^ii^%^U23d' t^mx.x\^^^o mmu 

mt. mn\^'7y^^i^23co:7^:yi^^i^^23h(m3)(D^m^X^h^^:lj\^i^i^ 
^n23c' (D^m^it^ ^^lasme' J;l9^>l^{|li(^^:^IpI^^:*5V^Ttt^Z{^la£v^ffiy) iz. 

^^gB23d' it^ iLtb±m^23c' (D±mm^hm^^hmM:^\^izmxy^x\^^^o 
[0150] mn\^n9<D±ma-i. mi(Dmnnyy>i^2i(Di-^mKmm.\^-7y^^i^2i':d^ 

^^■j■e>nTV^§o ^mi4:7^:/v^2i' mmM2ia' ty^:yi^^i^^2ih' t^m^ 
*3V^Ti&z>^l=^^>lllt^^;|^IR]^^:^mbTV^;5o ■&v^^:tt^^^. #«i4:7^:/i;?2i'(^:7 

^>'i>3js:#:gP2 lb ' tmm^:7^:^i^23 ' (D^-h±mn23c ' t\t^ zm:^!^ t-*5V ^ 

[0151] ^±(DXoti:m0.(Dm^mioxit. mm^-7T^i^2i ' tmm&':^vi^i^23' 

T/i':^7yM27;6=>t)^^i-5T/v;*7y^MS^;e>s^iictt1ti9tJ:^*i-S(D^P;&ih-r§ 
:it:SS-et^„ ^fc. #mtt>^7>'v^21\ 23'fi. ±falliSO?i^^<7)|iSM26i:it-<-C 
^6iiJ^41^9^^:3fiv^&g^;IBBg$tLTV^;5fci?>. 11^26 tcJ;oTil^i-S_hK^JE<^ 
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[0152] — m9^T/i^:^v^mm^i^hmm'r^rcibizn^ ±mmmmm<Dm^n. 
mxit. T/v;i/yM27}i. mmi&-:79>i^2i\23'<D^miz.mm'tti\tx\^\ 
o :i(Dm^. T/v;(7yjji27fi. mm^y'7i^i^23' t^^^U26' t(DmKmm\^xh 

{4^Jt^cC<-Ob^v\ rojz^fiiix T/i^:^vm27^mun9i^75:\f^i<Lm:i^mf^:it^^ 

X^^<DX\ ^'7^y</l--7^&^5(D^^RXl^y^J>.6(D'mm^/l^^<-f-^^t^'^X^^ = 
[0153] :7^^v^^^$P21b' i-i. mmi^^'y>i>23' (D±ib±^^'0n23c' X^h^^Z 

^^hmnfc^mizmmi.xh0,^\ */c. >'7>'v^;2ic#:$ii2ib'tt. t^z\cmfi<imm 
im9^m^m'^^oi^T:fj\^i^mnx\i^xh^\^\ ^tc, mn.^^'7>i^2i' (d^x 
m9^T/v^v^mmn^^hmm\^xhi^^^u m-w^-7=7^^^j>23' <d^x^9^t}v 
^')^mmn.-h'^hm^\^xh^\^, t.fz^ mm.^yy>i^2i' m^m-i. mn.^^'yy' 
v?23'(^J;9^;IR1^?F^)bt-efco-ct^v^u mm.i^:79>'z^23' (DMm^. mm^^ 
9>i^2i'<DXo\zmmwcmmm^xh^xh^\^\ mm^'7T^i?2i'\t^ 
^ia5^*uTv>Tt>^v\ ^^ifp*t26*^M9(^)ji!9^36o° mt^x^^mmnmt 

[0154] ±iSlli£0?^^-e(*, ^m:^TM.Q^mi3^-t^^TJ>>mmQ0. ^7^A^'(|iJM62. 

mimx^m.^^xh^\, \ 
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[0155] $e>(c. ^m^'rJ^e(Do^. mw&^9tmm^M:^TJ^p^mmiiimmmi'^ 

[0156] ±,^mm(om^-^\^. }^m:^TJ^so^m^-t^-^MB7bAPi)m^'r2^iet\iM 
Jisf-r f^^^tLTv ^^^^^ mv \ 

[0160] _b|BO^i£(Z)5f^M-ef*. [^ffl;^7"J^80fi. APDffl^7^i^l6a^•^J^87^;^^^>/c^»9. 

o \J)A^Wh. ■^mB7^t^Viim:t\sX. ]hm:^'rJ^S0^^(O-^m87<Dyi>t^hm^ 
i-SJ:9{cUT'b^v\ ^(^m-a-. ^M870IiiS'^^§i5{^APDi5^iESi-n(i^v\ 
[0161] 2^mi477>'>^2i. 23}i. Rti^t«toa^^^al§|5lO<D't>>iL^#z;i^bRitiil^o;^f^;=^ 

«'l4:77>'v?21. 23(^^Jlii:^*^^^^TJ«-CV ^f^<X^X\ \ 
[0162] i^iS[^41^9(^>J:^S#5£^^:^«^[B;6S^'^'i-5*3^^^;6Sf^v^m^^^:^^. #mtt:7^ 
lyV^21\tfi<Xh^\^\ *fc. i^^14m90T«#iiatC^«^®>i5S't'-rS*5^:jT' 
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[0163] *fc. ^m^2iz-^4'r:^m^(Dm&%:^MiU apdis^c^ 

[0165] mm^nmm^x'htiit^ Fi^m^xfj:<. m^it^ Mm.mmvtxhx\^\ 
[0166] APDisof^i^D icBM(Dm^nibi^^m^mi^mi'^mm'uxi^^\ \ 
[0167] APDi5(D^tt(*. m^(D^m^^^'^icntf:^^f£^i'£^ mmAsxK)rmxhx 

[0168] T^i^:ijVm27^ 27}-±mm^n9\zMVX:S.\^^z:M\^ir?)X^{zWm^tiX\,^^t>^. 

[0169] m^^x^mmK-i^m-r^timz.^ mu^Wi9mz.TiyyAi^m^x\^tii!i^. 
-yAi\-mm^<xhx\\ ^(Dm^. =^'^r'>'^cntiiitfi^^N2i^mmmm^ti 

So 

[0171] ■^^^;«f^if— Ki7*5j;UJT>'5^^>-t'— Ki9{i^it>^e<T^>^v\ ^ffl^2tJ:-^i/ 

>'^^^mAvx^mm^mmi-^x^K'rfi\tx\\ :L(om^. ^\y7^7z\m.n 

^J:<X%^X\i\ 

[0172] mM.m^90<D^>'f>-^Cl^ C2. Ti^:7'Alfi. 161^14(7)1^ 9(Di^ias-efi?'jt<m 

'i-mi(o^mz.m'k.^xo\^\^xhx\^\ 
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m^^m^ (2) p^mmnh^. T/i-:fyv^mmn.^^±^^^T/u:hvm (27) t 
mmr/i-^vM (27) tm^&wi O) t(Dm i^.n^-fhtitcmmnu (21 \ 23 \ 26) ^ 

mm^mm (11) icAi^-f bfc^tcij^i^c-rtfifB^'emDS (1 1) 

[2] BulB^ (9) (89) ^^VXmm^^til^m^y'J^^ (so) ^lEte: 

mmP^my^'rJ^ (80) tcttffS^^fls:^^ (15) ;&s|ES$tv. 

ButBif (9) (D-m^mmm o) ^fp^iy tzi^^tB-i-si^ imi^hti. mmm o) 

:Siraifeom^^W(l)o 
[3] tulB^ffl^(2){*. mmmi9)(Dm.mmU^tiyp^£<ti,mmWi(9)(Dmmtm 

mm^ (9) (om^stctfiis^ (9) ^Mi^^m-r^xoiz-mfhti. smSbm (9) cDfls. 

^i{;ifs^<z)«^W(i)o 
[4] mm^mm (2) f«J4&«^4^R]iin$tL. ttjtB^^^*:^^^ (15) {t7°^^Mttos 

f4^P^;bP$tl^:l^^#m^■rs»*:Sl7!;M3<^)V^Ttl.;^|^-^^;l|S«om^=■W(l) 

o 

[5] tiif5Psgtti3it(2i\ 23\ ^6)(i. ttimmi9)<D~m^hmmni9)^Mn^^ 

ifPW(2i'). xf*x m^m(9)(Dmm^hmf&mi9)^nmi^mmir^^^iz.nnh 
thfztfm^ (9) (7>flfe«3fi^#<^sjf 3^«?rM?p-r5fcfeo^«tiifPtt (23' ) ^-r 
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ti7f)^-':)jib^hfi^^t^^mtir:5m^^u^^m.<om^w (110)0 
mmmmmi2i \ 23' . 26) mibm (9)(d— «:?)^e>sfii5i^(9)^MJtcs^ 

ntzmmm (9) <^f&*^5fi^i>^«#^iiE^M^p-rs^cje)(?5^«tt^*t (23 ' ) 
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